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INSTRULTIONS POR OPERATING THE NRI FLOFESSIONAL 
TUBE TESTER, MODEL 70 


‘The Mode 70 NAY Professional Tube Tester 1a a modern, highly flexible emission type test in- 
strunent. TE usés a Lever-type element dastridation system which provides individual circuit 
control of each tube element, The Model 70 has been designed to afford a maxtwun of obscles- 
cenge-proof facilities. 


Thie_ingtrunent 19 to be operated from ordinary power 1ine voltage: Tt requires 110-120 volte 
Aer s0r60 cycles par second, DO NOP use on DC oF on AG WITH FREQUENCIES OTHER THAN 50-60 eps. 
AUNTS make oure of the kind of pover before you Plug in this inatrunent, 


Deseription of the Panel:~ 

THE METER:- ‘The Model 70 meter has two colored arco, The upper main arc 1a used for ail 
entepion testa (including power rectifiers) with the exception of Dicdes and al. .e gactions of 
tulti-purpose tubes. Diode emission test, is read on the lower colored arc Jabeicd "Diodes". 


‘THE SOCKETS:- ‘To the left and right of the meter are the various types of wockete for all tubes 
to be tented, Select the proper socket to match the basing of the tube to be tested, 


The universal grid-cap connector, (at the left of the meter) rita both the small octal size and 
atandard size receiving tube grid caps, The connector MIST be attached to ali tubea which have 
an overhead cep. 


‘THE SELECTOR 1NOS AND LEVER SYSTEM: Below the meter 19 a row of 4 knobs. The left hand ine 
Jabeled “Line” shuts the Inatrunént off when the mod 1s Cully turned to the tert (pointing at 
“opr"). This kmob also permits you to adjust the voltages within the instrument to compensate 
for variations in your power line voltage. 


The next Imob, labeled “A, SENSITIVITY” adjusts the sensitivity of the Rater, The setting of 
thie control for each typt of tube 1a Listed on the roller chart under "A™, 


‘The next knob, labeled "B, PILMENTY selects the proper ftlement voltage for each tube. The pro- 
per setting for each type of tube te listed on the chart under % 


‘The 1ast knob yabeled "C, LOAD” selects the proper emtasion teat voltage and load. This setting 
te ieted on the chart under "C™, 


Fach of the 10 numbered white levers (below the red and black knobs) correspond to the RTMA 
numbered base pins of the tube to be tested, 


‘the position of these levers, labeled “D”, "k" and "F correspond to the following test circuits 
in the tester: 


“D" = Filament Return, Any lever thrown to "D" poaition throws its corresponding tube element to 
ong concection of the transtormer's filement winding, It 19 therefore obvious that only the 
filament pin of a tube woutd be thrown to position ‘The voll chart lists the proper lever 
nmeber under "D" over the rolier chart window. 


"ET ~-Open circuit position, Any lever thrown to "E" position open circuits 1tg corresponding 
tubs element, ‘The rotler chart liste the lever number (where necessary) under "E" over the 
roller chart window. 


“p"_Short/leakage, and emission test position. Any lever thrown to "F" position (WITHOUT DE- 
PRESSING THe WHITE’ "PHESG TO READ" BURTON) checks its corresponding cube elengat for shorts, of 
deakage, This test uses the neon buid as the short/leakage indicator, This "P" row beaomes the 


emineion test row WHEN THE WHITE "PRESS TO READ" BURTON IS DEPRESSED, The roller chart lista the 
lever numbere under "F" on the roller chart, 


The “FIL., SHORT, LEAKAGE CHECKS" neon buzb, to the left of the white lever switches reveals 
falanent continuity, shorts and leakages by’an orang glow, 


‘The "PRESS TO READ" button to the right of the lever switches 1s pressed for ail emlasion 
readings. 


‘The high speed roller chart 1s moved by apinning the geared wheel at the lower right corner of 
the panel. 


Ouserve the following CAUTIONS carefully: 

(1) Read this inetruction booklet in decati before attensting to teat tubes. 

(2) AUMAYS be sure that ALL WRITE LEVERS are in the "COMMON" position before inserting a tube, 
QFERATING PROCEDURE: (Poliow in order 119ted) 

(1) Plug the line cord into 2 110-120 volt, 50-60 eyete erectrte outtet. 


(2) Theow a11 white lever switches to the down, er "COMMON" position. 
(3) Rotate the roll chart until you locate the tube type to be tested. 


(4) Set rotary gelector switches A", "B, and "CO" to the posttdon indicated on the rot? chart 
under "A", "BY, and “C" columns, 


(5) Set the wnite lever switen corresponding to the qumber Listed under corumh “D" on the roi] 
chart to the "D" awitch position, 


(Do_not_es yet set Jever avitches indicated under "E" and "P" on the roiy chart.) 

(8) Insert the tube to be teoted in its appropriate socket. (Attach the grid cap 1ead to the 
tube if 1t hae a grid cap connection. 

LINE_ADJUSTWENT: 

(7) Rotate the "LINE" control ctociwise from the “OFF” position, turning the inatrument "ON", 
ry 


instrument 15 
“UINE" merker in the center” of Ean poe: 


LEAKAGE AND SHORT TEST: 

(8) ‘Throw each of the remaining 1evers one at @ UE from the TCOMION” position to the “et 
Position and back to the "COMMON" position. (Do not move the lever praviously set in the 
‘D" poaition.} K glow of the neon test lanp on any of these remaining levers (other than 
the lever or levers Listed under the "FIL, CHECK” co1umn) indicates 9 short of leakage 
condition between tube elements. Disregard any momentary neon flashen aa levers ate moved. 
NO FURTHER TESTS SHOULD BE PERFORMED ON ANY TUBE WHICH DOES NOT PASS THIS TEST. 


ETLARERT CONTINUITY TEST: 
When moving the iever, or levers, lieted under the "PIL, CHECK” column on the Tot chart, 
the neon test lanp shold light,” This indicates that the filament of the tube 18 good, if 
two numbers are listed in this cojwin, thie indicates that the tube has a tapped Tslumént. 
Each lever should be moved individuatiy from "COMMON" to "F" position and back again. They 
Roth levers should be moved at the sane tine from the "COMMON to "r” position and back 
again. Each of these two ievers whan moved senaretely and when noved together should cause 
the neon 1amp to light when moved to the "F* position. (Especially important in testing 
types 3525, 35k, and 3578.) 


SRCTAL NOTES ON TEAKADE AND SNORT TESTS: 


(a) DISREOARD sny momentary neon flashes as levers are moved. ‘These flaches are nereiy 
the discharge of a condenser in the Short Check Ciroult. (A bright glow ona leakage eet 
lnascatea g direct short. A Sim glow indicates an objectionable high vesintanoe leskage 
condition, a 


(>) ‘There are gope tubes which should show short when certain levers in addition te those 
Heted under the "PIL. CHECK” oclunm are moved from the “COMMON” position to the "F” pond 
ton. Special notations follow tube test data given for these tubes, 


fe) In actuai practice (tor short tent) it 1s only necessary to move thoue levers corres- 
Sending to the nurher of elenents in s tube, For example, for a tube with four pins, onIy 
jevers 1 through I need be moved. (If in doubt, wove Ail levers other than those in’ posts 
tion "D".) Por tubes having a grid cap connector, siso use lever No. 0. Lever numbere 
stand for the atendaré RTMA pin nubere. 


EMISSION teST: 
(9) (a) Ir the tube hi 


passed the “short” test, move those levers ]igted under the "E" colune 

Af any) vo the YE" axiten position and those levers under the “F* coluin to the "F* switch 

Position. (The “DY lever should remain as set. in Shep 5, Other levers remain in the 
"COMMON" poaition. J" Fress the white “PHESS TO READ" button firmy as far down as 1b W111 
readily go and read the tube's enission rating on the teter. 
(o) UMPORTANT BOVE - #11 atodes (other than power rectifier types) and diode sections of 
Balti-purpose tubes ave checked ou the omer nencom Z-cOlored gre on the meter iavered 
"Dicdea", “hen this ecale ts to be tead, af appears before the word "Diode" on the ror 
chart, 

(19) Rotate "LINE" contror counter-cloclwise to ‘OPF" postiton ané place all levers in "COMKON' 
Position before testing the next tube. 


AL, NOTES ON PILANLNT cOM?TE 
The flexible etement selection circuit of the Mede1 7? silows for etther series or parayier 
connection of center-tapped filaments. In order to obtain uniformity of test seetings and to 
minimize operating errors, ali tubes with center-tapred filaments até tested in parallel connec- 


£35 


tton. Should the neon lamp fat] to glow when any one of the levers (]Sated on the roller chant 
inder "Fil, CHECK") are actuated during the “FIL, CHECK” test, the tube should be discarded, 


If, however, one section of 2 center-tapped filament be indicated to be opeb-etreulted, and for 
soe Teason the operator does perform a Quality test, it #111 be found in many cases that @ 
reading in the upper section of the red, "REPIACE” sector can be obtained, Thin ts, of course 
Gue to the parallel filauent conection, The intact portion of the Filament 19 stal1 operating 
and cauaing a partiet meter reading to be obtained. Such tubes should heve been previously 
discarded as the result of the "FIL. CHECK” test radiure. 


Certain tubes such as types 3525, J5Y4, and 35WM aloo have & tapped filament. This tap tx 
provided for connecting a 6,3 Yoit pilot lamp in parallel with part of the flianent, ond there 
Fare the tap does not occur at the tenter of tne filanent. In testing these tubes, it 1s 
particularly important to carefully observe the result of the PILAMENT CONTINUITY teste as dea- 
eribed in Step 8 of the operating procedure. 


Certain tubes, auch as type 11723, require that the "B - Pitenent’ controi be set back to 8 
during the, "PILAMENT CONTINUITY” ¢neck, This is indicated by a dot appearing beside the nunber 
yodersthe "Pi], check” column. Arter the "EILAMENT CONTINUITY" test has been qade, Tetury the 
Wa - ELisnent” Gontroy to its croper setting before making the “EMISSTON TES: 


TESTING MULTE -PURPOSE TUBES: 
Sone muiti-purpore tubes have more than one section, such as a triode section and two diode 
Sections. A type 6AOf to an example, Por such tubed a separate list of settings fa given for 
each section of the tube, The standard leakage and anort teat checks every elenent for leakage, 
filament continuity and shorts irrespective of the nunber of elements or sectiona, and need not 
be repeated for each section of the tube, However the emission cheok should be made for each 
row of settings on the roller chart ie 


OFEN ELEMENT TESTS: Vsually not performed unless this uncommon trouble 18 suspected. 


Should the Cathode or Control gMid of a tube to be tested be open circuited Within the tube {a9 
unusual occurrence) a “REPLACE” indication wil? automatically be obtained during the Emission 
Feat, Shouid the relatively rare condition of an open circuited Screen or plate, ete. occur, 

the condition may be ascertained during the Emission Test by poiding the white push button down 
and inéividuaily throwing the levers under "PF" position to the "E" position, If an element 1a 
open circuited NO movement of the meter pointer W111 be noted as 1ts corresponding numbered tever 
ip actuated. If the element ts OF {not open circuited) 4 siignt difference in the meter reading 
will be obtained as the lever 1s thrown from position 'F" to "E*. 


SPECIAL ROLLER CHART NOTATIONS 
"EYE JEST" (electron ray type indicator tubes) 


Single target Type. This type 1s typi"ted by types €£5 and 665: For exampte 
a roller chart Tine for type 6E5 appears a8 follows: 


‘TUBE ABCD EF PAIN, enney 
5 Eye re 2 

The following test procedure must be employed: After performing the standard "SHORT" and 

TEMTSSION" test Cop’ the triode section, eer ali syitches and levers aa indicated on the roller 


chart for the "eye" test, Depress the white ‘rush” button and observe the circular fluorescent 
sereen which should 1juminate completety. 


Next, throw the RIRST of the to levers indicated under the "P" Lever getting (in thie exenpie, 
Lever 2) to the “COMMON” position, {While stilt depressing the white "push" button.) 


A good vube,wi11 now exhibit a typical angWlar shadow, Return the ame firat ever to 1te 
Griginal “F""poostion and note closure Of the onadow ingle. PISREOAND METER INDIOAT IGN. 
"Double Target Type” (Twin electron ray indicator tubes) 
This type is typified by type 6AP6 and 6AD6; for example: a typieat roller chart 
line for type 6AD6 appears as follows: 
ue ABD BF PIR, check 
6406 Bye a 7 


The forewing test procedure must be employed: 
After performing the standard “SHORT CHECK", get alt awitenes and levers ap indicated on the 
roller chart, 

Depress the white push-button and observe the circular fluorescent screen which should 1\1umtn- 
ate ecmpletely. 


4. 


Next, with button still depressed, throw the FIRST of the three levers under the “F" settings 
(in hia example, lever 3) 0 the “COMMON” position, A'good tube Will now exhibit a tyeiaes 
angular ehaden. 

Hext, with button sti11 depressed, throw the SECOND of the three levers under the "FP" settings 
{in this example, lever 4)’ to the "COMMON position. The tube, If Bod will exhibit enother 
angular shadow Opposite the postion occupied by the first shadow, DISREGARD METER INDIGATIONS, 


HW/AM Tests; _(Tuqing indicator ubeg). Thia type of electron ray tube ts typified by type GALT 


‘and is tested simply and positively through virtue of the flexibility of the Mader 70, 
Test procedure 12 as fop lows: 


After performing the standard "SHORT" test set 811 levers and awitches a6 indicated on the roller 
chart including the lever numbers r1ated in the parenthesis, 


Debrese the white push-button and observe the two rectangular fluorescent patterns on the ecreen 
of the tube. 


With the white "push-button" depressed throw Lever No, 4 from ite 
One rectangular pattern snould become slightly shorter in lengths 


" poeition to 


position. 


Rext, with button stiii depressed, throw Lever No, 6 from ite "D position to "E” position. ‘The 
QtheF rectangular pattern should then become ehorer in length. 


Next, with button st$11 depressed, throw Lever No. 5 from its "D" position to "E" position. Both 
ends'of the pattern (opposite the ends noted above) should then alightiy decrease in length, 
Obverve these ends closely as the wovenent aay be alight, 


SPECIAL RECTIFIER TEST (types ZOAT, LINZ and 117P7) 


Bechuse of the unusual internal connections (plate tied to one side of firanent) the 7047, 
TI7NT and 117F7 RECTIPIER sections require slightly special test procedures 


‘TORT - RECPIPYER SECPION. Set 211 contrors and lever 2 in accordance with the rolter 
chart, APIER THE TUBE WAS HEATED SUFFICIENTLY throw BOTH levers 2 and 7 rapidly 
to "E* position and then lever 6 rapidiy to "F* position - then quickty depress 
the white push button, ‘The first. meter deflection obtained 13 the significant 
reading, inasmuch as the meter reading wil! quickly recede an & Tesui® of cooling 
or tne heater, 


TNT and_\17P7_—- RECT? 1 Set 11 controis and lever 2 in accordance with the 
roller chart. Ai, levers, with the exception of ever 2, aust be in “COMMON” posi- 
tion, APTER THS TUBE WAS’HEATED SUPFICIENTLY, throw lever 2 rapidly to "E” poeition 
AND lever 7 rapidly to "P” position, then quickly depress the White push-button. 
‘The first meter defection obtained’ is the wignificent resding, inasmuch as the 
Meter Teeding W111 quickly recede an a result of eooling of thé heater. 


SPECIAL SHORT INDICATION NOTES. Ligtings for several tubes on the roller chart bear notee 
jodicating that certain tubes "Must Show Short” on one of more levers in addition to the 
SEIL, CHECK" numbere. For normal usage any tube which does not show ahort on the ceeignated 
levers should De considered a defective tube. 


RoWever due to muitipte terminations of elements in many modern tubes, certdln of these 
tubes may be salvaged for apeotfic spplications wherein the exact cirdult application ss 
known, ‘Two of theae cases ere noted as fotloxs: 


9) Tubes with negative filament connection termineting in 2 base pins, Should one 
nf the two base pin connections become open, the tube may be salvaged and the 
remaining pin may be used for negative filagent termination onty if the radio or 
electronte circuit wil] allow the use of that pin or BOTH pins, 


b) Tubes with an element such so plate, gris, ete, terminating al two or more base 
ping. “Again, if one terminating pin Fenains connected to the element, the tube 
may be slvaged if the electronic circuit will allow the te of that pin and dees 
not require the use of the open-ctreuited base pin or BOTH pins. 


Gas Type Rectifiers oY, 023 and Ozh 
When teating theae gas rectirter typeg, Sb will be noted that the meter pointer #111 
remain, for @ short interval, in the "AEPIACE" sector and then deflect rapidly 
into the “GOOD” sector, This condition is normal for a good gas rectifier, Howeve; 
ahouid the meter pointer remain constantiy in the "REPLACE" sector (after the lapse 
of neveral peconda), then the Raa rectifier shoutd be neJected, 


SUBMINTATURE TUBE TESTS: 


the sub-mingature type of vacuum tube, (tynitted 

by types 1G@ and 2831) employs closely apaced 

flexible leads for element terminations in contrast 
to standard rigid pin basing. In addition, two 

putb ehapes are in production: ‘The ROUND type with 
Jead terpinetions arranged circularly, and the FLAT 
type with lead terminations arranged in one Iinear 
plane. Considering tnis condition and the fact that 
nany aubminiature types are directly eoldered tn 
operating circuits, with leads out to varying lengths, 
WAY offera a admpié but FLEXIBLE AND UNIVERSAL gub- 
Weinfature tube test adapter unit with flexible leads 
and positive contact clins. This adapter unit peraite 
positive connection of sub-minlature Cubes with maximum 
factiity regardiess of lead tength variations, and SUBMINIATURE. 
with @ minimun possibility of inter-lead shorting. ADAPTER 
See Fig. 1, Thig adapter, is available ss a separate 

optional item. Price $1.00, Order "SUBMINIATURE 
ADAPTER FOR MODEE 79) 


Fret 


MOVE re TYRE 1x2. 


1x2 - “Fizament Termination Check” - If one or more of the multiple filament bane 
terminations of the 1X2 should becone open-circuited (a rare occurrence) the 
Mode? 70 wii reveal this condition thru use of the following teat procedure: 


After the regular Pil, Check and ewission teate are completed for this tube 
throw ALL levers INCLUDING levers 2, 5 and 8 to the "COMMON" position. ‘Then 
throw Lovers 1, 2, 4, 5, 6, @ and 9° INDIVIDUALLY to “F" position and then 
back to COMMON.” Neon’ giéw shoutd be obtained on each of these levers. 


SUPPLEMENTAL TUBE TEST DATA INCLUDED WITH YOUR INSTRUMENT 


henical design of the rol1 chart in the Model 70 physically limite the nuzber of tubes 


which can be listed on the chart, A190, the elimination of seldom tented tube types means 
fanter and more efficient oparation of the instrument. Therefore, we have included & 
eeparate supplemental list of seldom tested tubes which you may use a» needed when testing 


these lesa comaon typea. 


WARRAUTY 


to MAI without our authorization, 


Your tube tester carries a standard 90 day RTH 
warranty. Write to WRI in case of any trouble, 
Give complete details, Do not return inatrument 


NATIONAU RADIO TKSTITOTE, WASHINOTON, D.C. 
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